IL-4 induces eotaxin production in corneal keratocytes but not in epithelial cells.
In severe allergic eye diseases, the breakdown of epithelial barrier function can lead to severe corneal damage such as erosions or ulcers which often resist treatment. Although eosinophils are thought to play a crucial role in corneal tissue damage in severe ocular allergy, the mechanisms of eosinophil recruitment to the cornea has not been fully clarified. Eotaxin has been found in tears of severe allergic patients with corneal ulcer. In this study, we investigated whether the Th2 cytokine interleukin-4 (IL-4) induces eotaxin production in human corneal epithelial cells and keratocytes. Primary cultures of human corneal epithelial cells and keratocytes were incubated with IL-4 and/or TNF-alpha for 48 h. Released eotaxin was measured by ELISA, and the eotaxin proteins were visualized by immunocytochemistry. Eotaxin mRNA expression in cultured cells was analyzed by RT-PCR. IL-4 induced eotaxin production in keratocytes in a dose- and time-dependent manner which was enhanced by TNF-alpha. There was no detectable eotaxin produced by corneal epithelial cells (<5 pg/ml). The cytoplasm of keratocytes incubated with IL-4 stained positively against anti-eotaxin antibodies, while eotaxin mRNA was detected in keratocytes incubated with IL-4. Human corneal keratocytes, but not epithelial cells, are capable of producing eotaxin by stimulation with IL-4. Our results suggest that eotaxin production in keratocytes induced by IL-4 may play an important role in eosinophil recruitment to corneal ulcers in allergic ocular disease. Eotaxin production by keratocytes may explain the severity of allergic disease involving the corneal stroma.